The communication of information concerning patients with difficult airways is universally recognised as an important component in avoiding future airway management difficulties. A range of options is available to impart this information; little is known however, about the follow-up patterns of anaesthetists following the identification and management of a difficult airway. In this study, 158 anaesthetists were contacted and asked to comment on their follow-up patterns regarding a number of difficult airway scenarios. This was followed by a retrospective survey of 124 patients with known difficult airways. A wide discrepancy was found between stated follow-up preferences by anaesthetists and the actual use of options such as postoperative visits, notes in the clinical record, letters to the patient and family doctor, and entries in hospital, national and MedicAlert™ databases. of the patients with an airway difficulty noted on their anaesthetic record, only 14% of them also had a pertinent comment on their clinical record; even fewer were referred to hospital warning systems (12%) or national (6%) and MedicAlert (7%) databases.
Any patient requiring airway management should, wherever feasible, have an airway assessment performed and recorded 1, 2 . Part of that assessment includes seeking a history of previous airway difficulty. A history of previous difficult intubation is regarded as the single most important predictor of subsequent difficult laryngoscopy and intubation 3 . Failure to report a difficult airway can contribute to severe complications during subsequent anaesthesia and represents a failure in professional duty 4 . Reliable dissemination of critical airway information depends on an accurate report from a practitioner and dependable reporting systems. Communication of critical airway information typically occurs through comments on the anaesthetic record, notes in the patient's record, letters to the patient and the patient's family doctor, referrals to hospital, regional and national databases and also referral to the MedicAlert™ Foundation (www.medicalert.org) 5, 6 . There are limitations in using each of these systems, such as failure by practitioners to document in the notes, misplacement or failure to present patient letters, absent patient recall of postoperative visits and airway databases and alerts which fail to transfer information. Hence, information regarding the airway difficulty may not be readily available to a subsequent practitioner, should the patient be admitted to hospital at a later date.
Little is known about the follow-up patterns of anaesthetists who have managed patients with difficult airways. The threshold to report airway information, along with the reliability of communication, has not been previously reported. The aims of this study were to: establish stated referral practices of anaesthetists concerning patients with airway problems; examine the reliability of these statements by following 124 patients with known difficult airways; and review current mechanisms for disseminating critical airway information in New Zealand.
METHoDS
Approval for this study was obtained from the Northern X Regional Ethics Committee (NTX/10/ EXP/216) and the Auckland District Health Board Ethics Committee (A+4955). Research was undertaken at Auckland City Hospital, which is a tertiary referral hospital with adult and paediatric services, 1000 beds and 109 anaesthetists. The hospital draws from a capture area of 460,000 people, which represents approximately 10% of the New Zealand population.
Survey of anaesthetist referral patterns
Email databases for public and private practitioners in the Auckland region were searched to identify consultant anaesthetists. The only inclusion criterion was that individuals were practising consultant anaesthetists. This search found 158 consultant anaesthetists in the Auckland region. All were contacted and provided with a link to an online survey (SurveyMonkey™, Palo Alto, CA, USA). Anaesthetists were sent an email reminder after four weeks to maximise the response. The format of the survey was a series of airway scenarios, each followed by a range of referral options ( Table  1) . The scenarios were based on the modified Cormack-Lehane (CL) classification 7 and a grading scale for difficult mask ventilation 8 . The anaesthetists were asked for their preferred action (follow-up or no follow-up) for the given scenario ( Table 2) and their opinion concerning the limitations of conveying critical airway information using openended free text.
Retrospective patient record assessment
In order to assess the reliability of referrals, we examined the records of patients with difficult airways documented in anaesthetic case notes. Anaesthesia for patients treated at Auckland City Hospital is recorded using an electronic system (Injectable Drug Administration System [IDAS ® ], Table 1 Anaesthetists' preferences to follow-up seven airway scenarios
Airway scenarios
Follow-up options their clinical records reviewed in a more comprehensive manner. Details of a preoperative airway assessment, intraoperative airway classification and airway management were recorded into a Microsoft ® Excel (Redmond, WA, USA) data extraction form. Evidence of a postoperative visit and letter concerning a difficult airway were sought from the record or from the patient via a telephone call. The patient's family doctor was also contacted regarding correspondence from the anaesthetist concerning the difficult airway. The hospital database, the National Health Index (NHI) database and The MedicAlert Foundation database were also searched using the patient's unique NHI identifying number to find evidence of an alert.
Data management and analysis
Responses were expressed as a percentage of the total number of responses for each question, except where otherwise noted. Weighted means and standard deviations of percentages were calculated when appropriate to summarise tabular data. Statistical analysis was performed using STATA 12.1 (StataCorp, College Station, TX, USA). Responses of anaesthetists (n=110) regarding follow-up for seven hypothetical difficult airway scenarios. Note that 104 (95%) anaesthetists provided an answer for every scenario. Values represent number of responses (%). Percentages are calculated by row to total 100%. CL=Cormack-Lehane, SGA=supraglottic airway. Responses from 63 anaesthetists who answered the following question: "Which of the following limits your dissemination of critical airway information? (You may choose more than one option)". Values represent number of responses (%).
RESULTS
A total of 110 survey replies were received, giving a response rate of 70%. Given that this survey was conducted anonymously, we were unable to comment about the characteristics of the nonresponders. Details of the survey appear in Table 1 .
Survey of anaesthetist referral patterns
A written comment on the anaesthetic record was the most common response chosen for all scenarios in the survey (97.6% of anaesthetists), followed by a postoperative visit (82.9%) and a letter sent to the patient (71.1%; Table 1 ). Difficult and failed intubation was more likely to be considered for followup than impossible ventilation with easy intubation (84%) or impossible supraglottic airway (SGA) insertion (77%). Impossible ventilation with impossible intubation (96%) and impossible ventilation with difficult intubation (95%) had similar ratings for follow-up to easy ventilation with failed intubation (96%; Table 2 ). A total of 60 of 102 respondents stated that their dissemination of critical airway information was limited by information systems. Reasons that limit dissemination of critical airway information appear in Table 3 .
Retrospective patient record assessment
Of the 124 patients with difficult airways identified in our audit through key words in the anaesthetic record, 18 (14.5%) had their airway difficulty mentioned in the clinical notes, 15 (12%) had a clinical alert within the hospital, seven (6%) appeared on the national NHI database and nine (7%) were entered in the MedicAlert Foundation database. We contacted 73 patients (59% of total) by telephone, of whom only nine (12%) recalled a postoperative visit; five (7%) did not recall a visit on that particular occasion but were aware of their airway difficulties from a previous anaesthetic; and eight (11%) received a letter from the anaesthetist. Ninety-eight family doctors were contacted and only ten (10%) had a letter on file regarding the patient's airway difficulty. Further review of these patients showed that 85 (68%) had a documented preoperative airway assessment and airway difficulty was predicted in 62 patients (50%). of those 62 cases, 39 (63%) were predicted by looking at the previous anaesthetic record, 16 (26%) by a preoperative airway assessment, six (10%) from a local database alert and one (1%) by a patient letter and history. of the 13 paediatric patients (<16 years of age), one had a documented preoperative airway assessment and eight had airway difficulty predicted (one by airway assessment, six by previous anaesthetic record and one from documentation on a database; Table 4 ).
DISCUSSIoN
This study reveals a wide discrepancy between stated follow-up preferences by anaesthetists concerning patients with critical airways and the actual utilisation of options to disseminate this information, apart from writing a comment on the anaesthetic record. A preoperative anaesthetic airway assessment is universally accepted and yet 32% of patients had no documentation of this in their anaesthetic record. Preoperative anticipation of a difficult airway occurred in 50% of patients identified with a difficult airway and this was established by examining previous anaesthetic records (63%), assessing the patient (26%), using a database (10%) or receiving a letter (1%). The majority of anaesthetists regard the anaesthetic record as the most important method of patient follow-up and 59% agree that their dissemination of critical airway information was limited by information systems.
The results from this study are similar to those from the Fourth National Audit Project of the Royal College of Anaesthetists and the Difficult Airway Society 9 . An expert panel in that study reviewed 133 cases of major airway management complications that were related to general anaesthesia. In half of those patients (66), airway management difficulty was anticipated and 41 of the 133 patients had a history of airway problems. Dissemination of this information occurred through patient notes (32), communication to the patient (14) or communication to a family doctor (6) . Failure to convey this history occurred in only two cases. of the cases where major airway complications were not anticipated (67), it was impossible to tell how many had previous unreported difficulty.
It remains unclear which patients should be referred for dissemination of critical airway information. The stated follow-up preferences by anaesthetists in our study revealed a range of actions. Anaesthetists were more concerned about intubation difficulty than other forms of ventilation. Failed intubation with easy ventilation was more likely to be chosen for follow-up (96%) than impossible ventilation with easy intubation (82%) or impossible SGA insertion (73%). Identification and documentation of ventilation difficulty by mask or SGA is important. Although complications arising from intubation represent a large proportion of airway morbidity and mortality in anaesthesia [10] [11] [12] , the cause of morbidity and mortality is failure to ventilate and provide oxygenation.
Ultimately, the decision to report a difficult airway rests with the medical practitioner, but reason to report should include any clinically significant threat to the maintenance of oxygenation and/or ventilation with difficult or impossible mask, SGA or tracheal tube intubation.
Reporting mechanisms for difficult airways vary in effectiveness. The 2013 American Society of Anesthesiologists practice guidelines for management of the difficult airway recommend that a patient should be notified of their difficult airway by a written report or letter, including a summary of the airway difficulty and airway management, plus a review of the outcome of that management. It is also recommended that the patient's surgeon or primary caregiver be informed and a bracelet or similar notification device is recommended 2 . The Canadian Airway Focus Group provides similar guidance 13 , Table 4 Retrospective assessment of records from 124 patients with documented difficult airways. The assessment examined the prediction and dissemination of difficult airway information
Follow-up options
Airway difficulty mentioned in the clinical notes (n=124) 18 (14) Airway alert within the hospital (n=124) 15 (12) Alert found on the NHI Medical Warning System (n=124) 7 (6) Alert found on the MedicAlert Foundation database (n=124) 9 (7) Postoperative patient visit by the anaesthetist (n=73) 9 (12) Postoperative patient visit by the anaesthetist after a previous anaesthetic (n=73)
(7)
Letter from the anaesthetist sent to the patient concerning their difficult airway (n=73)
(11)
Record of a difficult airway found with the family doctor (n=98) 10 (10) Difficult airway prediction including entry of information into the anaesthetic record, the case record and a national database. Further layers of notification can be provided by inhouse difficult airway databases and alert systems, national airway registries and the MedicAlert Foundation National Difficult Airway/Intubation Registry. Entry of information into the anaesthetic record is widely accepted as essential 14 and was regarded as the most important form of communication in our survey. This entry is limited if the records cannot be accessed; for example, when patients move to another hospital and their previous notes are not readily retrievable or where pre-hospital airway management has been conducted by first responders. Verbal communication to the patient of difficult airway information is unreliable, with one study showing only a 50% recall by patients of a visit from an anaesthetist 15 . A recorded postoperative visit by the anaesthetist in our survey was infrequent (nine visits from 73 patients surveyed or 12%). Letters to the patient have been shown to be more effective, with up to 92% of patients who had received a letter concerning their airway difficulty notifying a subsequent anaesthetist about their airway difficulty when presenting for subsequent surgery 15 . However, we found only ten out of 98 patients surveyed (10%) had received a letter. Databases are valuable, provided the information is accessible. Some countries have developed difficult airway registries, such as the United States MedicAlert Foundation National Difficult Airway/Intubation Registry. An ideal database maintains patient confidentiality, is patient identified, non-profit, accessible internationally and capable of disseminating critical information to medical staff and patients anywhere in the world, 24 hours a day, seven days a week, in multiple languages. MedicAlert is the only medical information system and database that fits this description. The MedicAlert Foundation has 1467 New Zealand members with airway alerts. The NHI Medical Warning System-attached to the NHI-is the main national medical database in New Zealand. However, there are issues of access within this system and it was seen that many medical staff were not sure how to access information or upload alerts into the database. This may account for the low uptake in our study of only seven patients out of 124 surveyed. The NHI is a free text database which is 'read only'. This creates limitations because, although it is easy to enter any alert, it is not possible to search the data. Also, NHI does not have a distinct Difficult Airway/Intubation Registry as part of the database.
Predicting a difficult airway before anaesthesia is a critical step towards ultimately disseminating critical airway information but is not totally reliable 16 . There are obvious advantages in avoiding unexpected and unprepared difficult airway management. The incidence of reporting a preoperative airway assessment in this study was 68%. This incidence can be improved by introducing a standardised airway assessment component to the anaesthetic record. In our study, the incidence of reporting a preoperative airway examination in paediatric patients was found to be particularly low, with only one recorded out of 13 surveyed (8%). This could be attributed to the poor understanding of risk factors associated with airway difficulty in the paediatric population 17, 18 .
After recognising the difficult airway, details of that difficulty should be documented. Templates with these details have been published 14 and they now appear on the Difficult Airway Society website (www.das.uk.com). This is followed by appropriate identification of the patient. Wrist bands, alert stickers in the notes, MedicAlert information service and patient identification emblems/bracelets and alert cards, such as that provided by the New Zealand Society of Anaesthetists, are some of the measures which have been used. Finally, the difficult airway information must be disseminated in order to prevent future potential problems. It is recognised that safety is increased and risk is reduced by applying a range of measures to ensure safety 14 . In order to provide the most reliable distribution of this information, an international alert system is ideal to allow for patients who might need airway management in another hospital, city or country.
This study has several limitations. First, this retrospective study was dependent on the definitions we used for identification of a difficult airway. There are currently no precise definitions of the difficult airway that are universally accepted 19 . An updated report by the American Society of Anesthesiologists Task Force on Management of the Difficult Airway defined a difficult airway as "the clinical situation in which a conventionally trained anesthesiologist experiences difficulty with facemask ventilation of the upper airway, difficulty with tracheal intubation, or both" 2 . The Task Force favours difficult airway descriptions that can be categorised or expressed as numerical values, including descriptions for difficult facemask or SGA ventilation, difficult SGA placement, difficult laryngoscopy, difficult tracheal intubation and failed intubation 2 . The American Society of Anesthesiologists' definition does not elaborate on the expertise of a 'conventionally trained anesthesiologist', which can be variable. Difficult laryngoscopy, as described by the modified Cormack-Lehane system in our survey, is not necessarily synonymous with difficult intubation. The latter depends on the skill of the operator and, possibly, the chosen technique. Patient, practitioner, equipment, chronological and pathological issues all cause variability. Similarly, there are no national, regional or universal guidelines that can be used to determine which patients should be followed up. Despite these issues, our study indicates significant under-reporting of patients with a difficult airway and we believe that this is far more serious than the concern about 'crying wolf' or labelling a patient for life. The potential consequences of a false positive report of a patient with a difficult airway are far less serious than a false negative in which a difficult airway is unreported and subsequently unanticipated. An airway registry should be regarded as a chronology of patient airway management experiences, not a one-time event. It can therefore be updated as technology and practitioners change, and as a patient's anatomy and physiology change. Second, in our survey of anaesthetists we found relatively high numbers of respondents recommending dissemination options that were not reflected in our audit of patients. This may reflect regional deficiencies in databases and could also represent a reporting bias in the survey, where respondents avoided answers that were embarrassing or professionally unacceptable. Third, the use of keywords to select patients from the SAFERsleep™ electronic anaesthetic safety and record system may not have adequately balanced sensitivity and specificity, and the subsequent selection according to our inclusion criteria is susceptible to selection bias. Fourth, it is possible that postoperative visits occurred or letters were sent without documentation, however, it is unlikely that the patient or the general practitioner also failed to recall these events. Finally, the relevance of our results outside New Zealand may be determined by local practice, information systems and patient characteristics.
CoNCLUSIoN
This study reveals a clear discrepancy between the dissemination of critical airway information that Auckland anaesthetists believe should occur and the dissemination that does occur. It is the authors' opinion that practice guidelines should be established to emphasise the importance of disseminating critical airway information and this topic should also be included in the Australian and New Zealand College of Anaesthetists curriculum for registrar training. Ideally, a custom designed MedicAlert New Zealand difficult airway/intubation registry could be established, with easy access for medical practitioners and patients. This registry could be accessed through the NHI database and linked to the MedicAlert International registry and their nine international affiliates.
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